WHEN A HORMONE-OR NEUROTRANSMITTER-FILLED vesicle reaches the plasma membrane and the stimulus conditions are right, the two membranes kiss. The kiss results in release of the vesicle contents by exocytosis by one of two modes, determined by a fusion pore. The fusion pore is a protein-lipid complex that creates a channel between the two membranes and is produced by soluble N-ethylmaleimide-sensitive fusion attachment protein receptor (SNARE) proteins, forcing the membranes to touch. These discoveries led to award of the 2013 Nobel Prize in Physiology or Medicine to Thomas Südhof, James Rothman, and Randy Schekman (7) . The duration and outcome of the kiss, however, are controlled by the type and extent of stimulation. When the stimulus is low, the kiss can be as fleeting as milliseconds and involves a narrow fusion pore; if the stimulus is higher, it can last for many seconds through expansion of the fusion pore. After the fleeting kiss, the vesicle is quickly returned to the cell with much of its content intact; after the enduring kiss, the fusion pore expansion fully collapses the vesicle membrane into the plasma membrane, yielding a complete loss of its contents. The variability in fusion pore expansion allows signaling pathways to regulate which and how much hormone/transmitter is released. The decision to take one or another postkiss route involves dynamin.
Exocytosis and endocytosis, crucial processes in neuroendocrine cells and neurons, have many mechanistic parallels (Fig. 1) . Basal synaptic excitation in the sympathetic nervous system stimulates chromaffin cells of the adrenal medulla to release only modest levels of catecholamines. However, elevated sympathetic activity, such as during stress, greatly increases catecholamine release and also elicits peptide transmitter release from the same vesicle (3, 9) . In this way, the same "large dense-core vesicle" can release one or more transmitters, at low or high concentrations (3). To achieve this, the higherintensity stimulation causes fusion pore expansion. These vesicles are retrieved via endocytosis and recycled to maintain membrane homeostasis and secretion (2) (Fig. 1, top) .
In the central nervous system, nerve communication is also regulated by stimulus intensity, controlling the release of neurotransmitters, packaged inside synaptic vesicles (SVs), by exocytosis from presynaptic nerve terminals (Fig. 1, bottom) . After vesicle fusion, SVs are retrieved to replenish the finite number of SVs available to maintain synaptic transmission. SV recycling is controlled by a series of orchestrated interactions between numerous regulatory proteins, depending on the level of neuronal activity (11) . Vesicle retrieval in neuroendocrine cells and neurons is triggered by Ca 2ϩ influx into the cell cytosol (1, 12) . Depending on stimulus intensity, a variety of exo-and endocytic membrane trafficking modes, characterized by different chemical and kinetic parameters, have been observed (1, 11) . Endocytosis involves single vesicles [kiss-andrun or clathrin-mediated endocytosis (CME)] or large membrane patches [bulk endocytosis (BE)]. The BE mechanism in neurons uses a distinct machinery that involves dynamin 1-syndapin interaction. Dynamin, a multi-isoform protein, is a GTPase responsible for scission of endocytic vesicles in CME in most cells (6) . However, its activity-dependent phosphorylation has three other functions: activity-dependent BE (ADBE) in neurons (5), cytokinesis during mitosis (4), and fusion pore expansion in exocytosis from neuroendocrine cells (3) . Thus a common mechanistic framework has been repurposed to regulate these functions in different cell types. In neurons, dephosphorylation of dynamin 1 by calcineurin, the Ca 2ϩ -and calmodulinstimulated protein phosphatase, regulates ADBE (5). In mitosis, calcineurin-mediated dephosphorylation of dynamin 2 precedes cytokinesis (4) . In chromaffin cells, calcineurin-mediated dephosphorylation of dynamin regulates fusion pore expansion to increase transmitter release (9) .
In this issue of American Journal of Physiology-Cell Physiology, Samasilp et al. (10) show a deeper parallel in this calcineurin-dynamin pathway. For bulk endocytosis in neurons, dynamin 1 dephosphorylation promotes a complex with syndapin 1 under conditions of intense neuronal stimulation (5) . This signaling cassette is repurposed for fusion pore expansion in chromaffin cells, rather than BE (9). Samasilp et al. report that syndapin 3, rather than syndapin 1 or 2, mediates this process. Syndapin is a member of the Fes-CIP4 homology Bin-amphiphysin-Rvs161/167 (F-BAR) domain family of proteins that regulate a number of cellular processes (8) . The NH 2 -terminal F-BAR domain confers the ability to sense membrane curvature and shape the membrane. The COOHterminal Src homology 3 (SH3) domain mediates the connection to dynamin but also strongly interacts with neural WiskottAldrich syndrome protein (N-WASP) for a role in actin dynamics. How syndapin operates mechanistically is more elusive. Some previous studies have intertwined the roles of the three isoforms (8); therefore, the isoform-specific functions of syndapin in cells are not at all clear. Thus, syndapin isoform selectivity could be a key regulator of protein function in different cells.
Against this background, the observations of Samasilp et al. (10) are significant, because their work elucidates a clear physiological role for syndapin 3 in fusion pore expansion in chromaffin cells. They examined expression of syndapin 1, 2, and 3 in adrenal medullary tissue and found that syndapin 3 and 2 were the main isoforms expressed. However, in chromaffin cells, after overexpression of mutants in the SH3 do-main of each syndapin isoform that block binding to the dynamin 1 tail, only overexpression of mutants in the SH3 domain of syndapin 3 reduced catecholamine quantal size, indicative of reduced fusion pore expansion. This effect was specific, as the mutant did not alter initial pore opening, Ca 2ϩ current, or spike frequency, on the basis of electrochemical amperometry measurements. Definitive evidence that this role is strictly mediated by dynamin, rather than other syndapin SH3 domain partners, is still lacking.
Repurposing of specific proteins for different biological functions is reasonably common in biology, but repurposing of larger signaling pathways, such as calcineurin-dynamin-syndapin, is more unusual. More questions are raised, such as whether this signaling cassette plays a role in BE in chromaffin cells (2) . Conversely, is the signaling cassette involved in switching modes of transmitter release from SVs in neurons? These two scenarios would suggest multiple cellular events regulated by higher-intensity stimulation. Syndapin has emerged as a key protein in multiple cellular processes, although there is a long road ahead for a more complete understanding of its mechanisms of action in these roles. The main question becomes how syndapin regulates fusion pore expansion. Deciphering more of its molecular mechanism of action in different cellular processes will be key. Isoform selectivity within a larger molecular signaling cassette may identify new therapeutic strategies for modulating the stress responses in the body to restore homeostasis after injury or inflammation or to target synaptic transmission in neurons.
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